This study compares Russian state information systems of industry with UN international recommendations. The harmonization of the Russian information system with successful international practices is necessary for measuring the main industrial indicator levels and dynamics in comparison with the information analogues of both cross-border and strategically important countries. This allows the estimation of the efficiency and competitiveness of Russian industry and the best decisions to be made at all levels of governance in Russia including in the technology and innovation policy sphere.
Introduction
The aim of Russian industrial policy and the new strategy for scientific and technological development is to increase the competitiveness of national industries in world markets Strategy, 2016; Industrial Policy Act, 2014] . A diagnosis of the effectiveness of industrial policy and the competitiveness of industrial (primarily manufacturing) activities, and of participation in global value chains is impossible without comparisons with international re-industrialization processes.
A full-scale national information system should be harmonized with the best international practices. This would allow comparisons between the levels and dynamics of the main indicators of national industries and their counterparts in both cross-border and strategically significant countries.
Within the framework of the Sustainable Development Goals, the United Nations Industrial Development Organization (UNIDO), starting in 2013, implemented the concept of Inclusive Sustainable Industrial Development (ISID), recorded in the fundamental Lima Declaration UNIDO, 2013 UNIDO, , 2015 . Promoting ISID as a key driver of the successful integration of economic, social and environmental aspects through improving national industrial potential is the main priority of UNIDO.
Progress in industrialization technologies, without which there can be no development in any country is assigned a special role in promoting inclusive sustainable industrialization, encouraging innovation, and creating flexible infrastructure. These new technologies contribute to the efficiency of industrial production, increase the country's competitiveness in external markets, reduce its vulnerability zones, and expand national participation in the global flows of non-primary industrial production and international cooperation UNIDO, 2015] .
In countries that have managed to successfully and quickly industrialize, and achieve relatively sustainable economic growth, the main drivers were new technology, its quality and the timeliness of its implementation. However, other factors such as the environment, the possibility of financing industrial enterprises, especially technology-intensive and of high capital productivity, should be clear for all economic agents involved in national industrialization and for bodies targeting industrial policies and assessing their effectiveness.
The basic tools of statistical observation are an adopted system of statistical indicators and a statistical questionnaire. An important condition for international comparability is to harmonize the conceptual apparatus; as a result, standards for collecting internationally comparable statistics have been developed. When developing the definitions and terms, a priority is to 4 achieve the highest possible international comparability and harmonization of statistical practices but not to conceptualize a particular system. The main international standards in the field of science and technology and measurement techniques of basic statistical data on R&D and innovations are set out primarily in the Frascati Manual OECD, 2015] , the Oslo Manual OECD/EC, 2005], the UNESCO Guide to statistics on science and Technology UNESCO, 1984] , and the technical paper of UNESCO Institute for statistics on measuring R&D in developing countries UIS, 2010].
In the field of industrial statistics, UNIDO acts as a global forum to establish international standards in the context of ISID. UNIDO runs projects to provide methodological assistance to national statistical services on implementing international standards on industrial statistics and collecting internationally comparable information on industrial development. All UNIDO recommendations aim to converge statistical indicators and maximise mutual cross-country compatibility in the context of the economic integration of any country into the world economy.
To make the best decisions at all levels of governance, the availability of statistics, their 
An overview of the basic approaches to industrial statistics
In international statistical practices, two basic approaches to data collection can be identified.
North America, Japan, and most developing countries use a single questionnaire for their annual manufacturing survey; it covers all the key figures at the level of the "establishment" and 5 production by types of products, including data on total and export incomes from sales; employment and wages; expenditure; inventories (current assets), capital expenditure. These business registers serve as the basis for general populations of statistical observation units with full or sampled coverage. Such a register is a multi-purpose information system, where the characteristics of economic entities reflecting the processes of their creation, changes in the constituent documents, and liquidation are linked with the quantitative attributes required for conducting statistical surveys (for instance, the revenue from sales indicator).
The list of data collected through integrated questionnaires has some peculiarities across countries. For example, in Canada, the data items of the Annual survey of manufactures and logging 7 at the level of "establishment" can include supplementary information on raw material and component purchases by types; data on employment and wages are grouped in accordance with the "local units" of their territorial jurisdiction.
The approach used in most European countries involves data collection by type of industrial production through specific questionnaires for each kind of activity, excluding indicators of the number of employees, wages and salaries, and enterprise characteristics as a whole. In this manner, the annual questionnaire PRODCOM is formed Eurostat, 2016. All surveys in European countries conducted beyond this observation are structural surveys to collect information on turnover, production volumes, expenditure, income, changes in stock, investments in tangible assets (including environment), the number of employees, hours worked, wages and other indicators. To regulate such surveys in the EU, the European Parliament and the Council of the European Union have developed Regulation 295/2008 concerning structural business statistics. All the required information is collected at the enterprise level and only a few data are collected in more detail using more than one statistical reporting form. In addition, in
Europe business registers include a very limited number of records and they are not economic data repositories.
The comparison of these approaches to annual industrial surveys allows us to specify the differences concerning the integration of questionnaires and the statistical units. In North America, the observation unit is an "establishment", as recommended by the UN International carrying out one economic activity in one place or from one place.
According to the international recommendations, an establishment is the ideal statistical unit for industrial statistical surveys. Choosing a statistical unit may be guided by a number of factors, such as observation purpose, the needs of users, data availability and quality. Therefore, in some cases, an enterprise can also be a statistical unit. It is considered that in most cases an The definition enterprise that Rosstat uses differs significantly from the concept of establishment 9 recommended by the UN as a minimum surveyed statistical unit (see Table 2 ). Enterprise is a legal entity, an organization that may have subdivisions. These subdivisions may perform one or more economic activities and be located in a different place from the parent company and other subdivisions. There are no restrictions on the number of economic activities carried out by these subdivisions or their location. In the Rosstat questionnaires, such an enterprise is called a geographically separate structural unit (TOSP) . A TOSP is defined as a part of an enterprise located in the same place and performing economic activities at this place or from this place; it does not depend on whether the creation of the TOSP is recorded in the constituent documents and of organization's mandate. TOSPs possess traits of both local units and kind-of-activity units. In international practice, such TOSPs are called local units.  A high degree of mobility (creation, liquidation);
 The location and economic activity being carried out (a private apartment, a small workshop, a market);
 The economic activity can be performed by a single entrepreneur involving unpaid work or workers may be hired;
 Capital and fixed assets belong to an employer or his family members and can be used for commercial and domestic purposes. Rosstat divides enterprises into 4 groups: large, medium-sized, small and micro using three criteria (authorized capital, revenue and employment) which are based on Federal Law № 209-FZ "On the development of small and medium enterprises in the Russian Federation". A comparison of the Rosstat and UN criteria is presented in Table 3 .
Individual entrepreneurs engaged in economic activities are surveyed by Rosstat separately, using short questionnaires. According to the results of a full-scale Federal statistical observation on activities of small and medium entrepreneurship in 2010, individual entrepreneurs were first grouped by firm size into medium, small and micro. Rosstat collects data on the activities of large and medium-sized enterprises annually, and on small and micro enterprises every five years according to the reporting forms of the full-scale statistical observation.
13
Information sources, compilation methods, and data collection strategies  By place of registration;
 By place of business;
 By main kind of economic activity;
 By organizational and legal form;
 By form of ownership;
 By type of enterprise ("small", "medium-sized", "is not a subject of small and medium-sized businesses") and others.
To obtain data on industrial statistics, Rosstat conducts censuses and surveys -large-scale and sampled -at varying intervals and with varying sample sizes. There is no a single questionnaire to provide complete information, however, Rosstat developed a considerable number of annual, quarterly, monthly and weekly reporting forms to obtain industrial statistics. The annual reporting form "Information on the production and shipment of goods" provides data on physical quantities (by products):
 Manufactured products, including those produced for own use;
 Shipped product (all and excluding production from raw materials supplied by customer);
 Stocks of finished products at the year-end.
Shipments of each kind of good (without production from raw materials supplied by customer) are provided both in physical and value terms. In addition, the value of shipped goods (works, services) is broken down by economic activity, and the annual production (for each product) is distributed by months.
Russian structural business statistics are presented by the annual reporting form "Basic information on the organization activities", which shows the following structural characteristics of the enterprise:  Expenditure on production and purchasing products (by items);
 Stocks of raw materials, purchased semi-finished products and components for the needs of production;
 Subsidies on production and others.
Some reporting forms include extra modules provided supplementary information, for example, R&D expenses. In addition, there are monthly questionnaires for large and medium-sized enterprises ("Information on production and shipment of goods and services", "Information on the organization's financial condition") to clarify and supplement the annual survey data on revenues, expenditures, capital, accounts payable and receivable, profit/loss and so forth.
To provide essential information for the government on the quantity of gas, oil, electricity, ethanol and some other kinds of products, Rosstat developed a number of special reporting forms. Information on gas production is collected annually, on oil -quarterly, on ethanolmonthly, and on petrol and diesel fuel -weekly. The main Rosstat reporting forms to obtain information on the economic and production activity of industrial enterprises in Russia are shown in the Annex.
To supplement structural surveys, Rosstat developed a large number of specialized reporting forms on industrial statistics for obtaining more detailed information on the large and mediumsized enterprises:
 Annual reporting forms: "Information on the production of heat and electricity by power plants"; "Information on balances, the purchase and consumption of fuel and energy resources, the collection and use of waste petroleum products"; "Information on fuel, heat and electricity used for producing individual kinds of products, works and services"; "Information on oil well operation"; "Information on oil and gas well construction"; "Information on the gas well operation"; "Information on the production of the chemicals that are subject to declaration and monitoring under the Rosstat has designed exclusive methodology for each reporting form, which facilitates, to some extent, filling the questionnaire data items by respondents (in terms of the maximum possible harmonization with the concepts and definitions used in taxation and accounting). Currently, however, the total number of reporting forms for industry companies indicates that reducing the burden on respondents -one of the tasks of Russian statistics modernization -has not yet been performed in full.
Rosstat provides statistics to politicians, the business community and all interested users, broken down in various ways including consolidated information for Russia, Russian regions, municipalities, and economic activities. Individual data per object is not available to any user;
Rosstat guarantees the confidentiality of the received primary data. In processing, the data of observations and census are depersonalized in accordance with the requirements of the Federal Law of 27.07.2006 №152-FZ "On personal data".
Conclusions
In promoting inclusive sustainable industrialization and encouraging innovation, technological progress contributes to the effectiveness of industrial production, leads to increasing competitiveness in external markets, reduces the country's vulnerability zones, and expands national participation in the global flows of industrial products. These new technologies, the quality and timeliness of their implementation are the main drivers of successful industrialization and achieving sustainable economic growth.
To evaluate the process of country's industrialization objectively, it is important to develop technology-intensive industries and to make the best decisions at all levels of governance. For this the quality of the national statistical information system -the availability, completeness, timeliness and international comparability of statistics -is critical. The data to identify industrial activities at the two-and four-digit levels, depending on the technological sophistication (when all industrial activities at the detailed level can be clearly divided into low-, medium-and high-tech on the basis of the share of R&D expenditure in gross output and gross value added) is delayed. This still makes it difficult to assess the technological level of industrial activities, the modernization capacity of manufacturing as recommended by the OECD and UNIDO.
It is an open question how quickly after information recoding, the long time series at constant prices will be available, which is necessary to carry out a comparative analysis for long time intervals. There is no clarity about a detailed elaboration of the recalculated retrospective time series based on of transition keys from OKVED-2007 to OKVED-2.
The choice of minimum statistical unit still remains an unsolved problem. The "enterprise" is a traditional reporting unit for Russian executive authorities, because an enterprise is registered with the tax service as a legal entity. It is very difficult to obtain information on an process. However, sharing responsibilities for various thematic areas between departments in the state statistics structure often leads to differences between reporting units and, therefore, a decrease of the aggregated data quality and comparability. To solve this problem, the traditional organization of information flows within the state statistical service should be optimized. Using international statistical methodologies (including UNIDO) in data collection and processing improves both data reliability and the possibility of using them to monitor the development of industrial policies and economic programs.
The statistical approaches described in this paper are essential to understand and improve in order to develop evidence based STI indicators for the purpose of STI policy making. Table 1 . Rosstat reporting forms to obtain information on the economic and production activity of the industrial enterprises (legal entities) in Russia
ANNEX
Large and medium-sized enterprises Small enterprises Micro enterprises Annual surveys 1. "Basic information on the organization activities" (information on the number of TOSP, income, expenditures (costs and changes in inventories), the average number of employees, labor costs, investment; Section 9: Information on the parent organization and TOSP -for each kind of economic activity: the average number of employees, labor costs, turnover) 2. "Information on the presence and movement of fixed assets and other financial assets" 3. "Information on the presence, movement, and composition of contracts, leases, licenses, marketing assets and goodwill" (intangible assets of enterprises) 4. "Information on the employees number and wages" (average number of employees, wages and social payments by economic activities) 5. "Information on the working conditions and compensation for work in harmful and (or) dangerous working conditions" (number of employees including women and compensation for heavy and harmful working conditions) 6. "Information on creating and using advanced production technology" (the estimations of the development and use of technological advances in manufacturing by technology type and others) 7. "Information on the shipment of goods, works and services related to nanotechnology" 8. "Information on the research and development" (the number of employees involved in R&D, the R&D costs, the overall profit and profit from R&D, the average size of fixed assets including R&D, R&D funding sources, internal costs by research areas) 9. "Information on the organization innovative activity" (the amount of innovation by type and source of funds, the number of acquired and transmitted new technologies) 10. "Information on production, shipment of goods and the balance of production capacity" (the amount of produced and shipped production by -1. "Information on key indicators of microenterprise activity" (income, expenditures (costs and changes in inventories), the average number of employees, labor costs, social benefits, investments, shipping, sales, income, industrial production (by products)
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Large and medium-sized enterprises Small enterprises Micro enterprises type) 11. "Information on production, transmission, distribution and consumption of electrical energy" 12. "Information on the hydroelectric power plant operating" (the power, the volume of water in the reservoir, the full flush, full water flow for the production of electricity, the amount of produced electricity) 13. "Information on the atmospheric air protection" (the amount of produced pollution, the sources of pollution, the methods of pollution abatement) Quarterly surveys -1. "Information on key indicators of small enterprise activity" (the average number of employees; wages; social benefits; investment; shipment; sales; the cost of buying and reselling goods; profits, investment and domestic spending on R&D) 2. "Business tendency survey of small enterprises in mining, manufacturing, electricity, gas and water production and supply" (evaluation of the enterprise business activity, including employment, production and prices; the main limiting factors) -
Monthly surveys
14. "Information on production and shipment of goods and services" 15. "Information on the underemployment and the movement of workers" 16. "Information on the number of employees and wages" 17. "Information on the organization financial condition" (profits, accounts payable and receivable, income, expenditures, income from sale of fixed assets, fixed/non-fixed assets of the enterprise, changes in inventoriesall components in accordance with the enterprise accounts) 18. "Business tendency survey of enterprises in mining, manufacturing, electricity, gas and water production and supply" (evaluation of the enterprise business activity, including employment, production and prices; the main limiting factors)
3. "Information on the of small enterprise production" -
